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NOTICE TO SUBSCRIBERS 


With the completion of Volume V of the PSYCHOLOGICAL RECORD 
its publishers consider it advisable to suspend publication in the present form. 
The RECORD was established when the production of scientific articles greatly 
exceeded the capacities of the then-established journals. It was hoped that an 
additional medium would help in reducing the long publication lag and the cost 
accruing to authors who made use of the added expedited volumes. Since that 
time, wart conditions having enormously curtailed the work of psychologists, 
the original motive for establishing the RECORD no longer exists. 

The Principia Press looks back with satisfaction not only to its help in the 
work of psychological publication when that help was needed, but also to the 
list of distinguished writers who have contributed to the pages of the RECORD. 
Evidence of the quality of the published articles is the modest but continued 
demand for back numbers. In view of this demand the publishers will continue 
the sale of separate articles as well as volumes and complete files. 

Psychologists may be interested to know the possible alternative plans for 
the future of the RECORD. The publishers are considering the inauguration 
of a monograph series, each item to be issued as a separate publication. An 
alternative plan is to transform the RECORD into a periodical for the further- 
ance of a specialized branch of psychology. Which plan will be adopted de- 
pends upon the interest and demand of psychologists. 
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PROBLEMS AND PARADOXES OF 
PHYSIOLOGICAL PSYCHOLOGY’ 


J. R. Kantor 


Indiana University 


I 


Wuart Is PuysioLocicaL PsycHo.ocy? 


1. IntTRODUCTION 


Physiological psychology (P.P.) is still the domain of 
equivocation and paradox. Though both the term and the 
concept have a fairly long history, the reflective student who 
begins to study the subject finds himself searching for a sub- 
ject to study. What is physiological psychology? In an 
attempt to answer this question, the student can, of course, 
consult the writings of physiological psychologists. Dis- 
agreeing with each other, they offer no clearcut reply. To 
be sure, the student discovers in P.P. treatises many common 
data, both physiological and psychological, but so com- 
pounded are these data with traditional interpretations as 
to allow a series of divergent views concerning the events 
treated. 

Among such views are the following: (1) P.P. is a 
type of system or theory, one that stresses the dependency 
of mental states or experience upon bodily substrates, especi- 
ally the nervous system. According to this belief P.P. 
contrasts with general psychology which deals only with 
purely mental constructs. (2) P.P. constitutes a specific 
method or methods for studying and explaining mental pro- 
cesses—for example, the impression and expression methods 
of investigating “emotions.” (3) A third view is that PP. 
is concerned with the basic mechanisms of behavior. Of 
those who share this last attitude some favor the notion 


1 The material of this article constitutes some pages of a forthcoming 
work on Physiological Psychology. 
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that the behavior the mechanisms subserve comprises either 
(a) mental states, (b) bodily adjustments, or (c) both. Also, 
some believe that these mechanisms consist exclusively of 
neural tissues and their functions, whereas others insist 
upon including additional tissues and organs as well. 

Obviously these divergent views are rooted both in 
philosophical tradition as well as in present interest. It is 
no less certain that the entire subject, both in origin and 
current modification, is influenced by dualistic thinking. In 
consequence, psychologists interested in psychophysical re- 
lations lean more toward P.P. than others, though they 
differ in their evaluations of it. In general, those concerned 
with human sensory activities emphasize the explanatory 
role of organic events. Others, working with infrahuman 
organisms, are prone to stress physiological facts as action 
mechanisms, without regard to dualistic theory. The latter 
may go so far as to deny the importance of historical P.P. 
altogether, in favor of neurophysiological facts or general 
behavior. 

Probably the most outstanding paradox is that although 
P.P. was originated and cultivated to provide a scientific 
foundation for psychology, it has served on the whole to 
fetter it in doctrinal chains. Certainly the traditional notion 
that P.P. is a factual discipline rings true only because be- 
liefs are transformed into facts. No better example can be 
found than the Wundtian incident. P.P. for Wundt is the 
name for experimental psychology, but his experiments 
constitute investigations into the nature of the soul. Physi- 
ology he regards as sharply sundered from psychology, and 
as a devout parallelist he could not regard the former as an 
explanatory discipline for psychology. At most he thought 
physiological facts exist as concomitants of psychic processes. 

How deep-seated is the Wundtian paradox appears plain 
when writers on psychological history adopt Wundt’s 
opinion that he succeeded in his ambition to emancipate psy- 
chology from metaphysics (3, p. 326). Those who accept 
Wundt’s assertion that his voluntaristic psychology has de- 
veloped into an empirical discipline with methods of its own 
and that it has become an independent science free from all 
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metaphysical theories (32, pp. 1-2) simply meander in his 
ideological footsteps. What Wundt’s declaration amounts 
to is merely that the scientific doxy of Herbart and others 
is a metaphysical heterodoxy, whereas his metaphysical doxy 
is scientific orthodoxy. 

Despite Wundt’s empirical or experimental methods, his 
doctrine of consciousness and experience constitutes the 
grossest metaphysics. More, such metaphysics has stood in 
the way of developing a satisfactory P.P. Not only has 
Wundt failed to integrate physiology and psychology, be- 
cause of his particular consciousness doctrine, and thereby 
dismissed the body from psychology (3, p. 328), but further, 
the psychologists who have continued his metaphysics have 
demonstrated that the more emphasis one places on physio- 
logical processes in psychology the less scientific psychology 
becomes. The more stress the psychologist puts upon the 
brain, the nervous system as a whole or even the functions 
of the entire anatomy, the more established is the meta- 
physics of the psychic, and the less chance have actual 
psychological events to influence the psychologist’s work 
and theories. 


2. PuHystococica, PsycHoLtocy CALLS FOR CLARIFICATION 


Surely the confused condition of P.P. calls for a new 
orientation concerning investigation and theory in P.P. For 
one thing, investigation must be completely separated from 
the Wundtian theories with which it is still enshrouded. 
P.P. studies need to be analyzed in order that the original 
events and the problems they present can be examined with 
respect to hypotheses advanced, techniques employed, and 
interpretations made. Such an analysis is a necessary pre- 
lude to freeing P.P. from objectionable adhesions. 

Unambiguously the history of psychology reveals that 
P.P. was born as a legitimate child of traditional philosophy. 
Thus if one is interested in avoiding such metaphysics one 
must develop a discipline with other antecedents. To do 
so entails understanding the factors obstructing one’s way. 
Psychologists, however, are apt to imitate those misguided 
persons who refuse to learn the language of their enemies, 
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and thus forego the information necessary both to defend 
themselves and to pacify the former. Not only does the 
psychologist avert his eyes from philosophy, but with such 
good effect that metaphysics becomes thoroughly infiltrated 
into his thinking. 

To accept metaphysics while denying it, results in ex- 
tremely unsatisfactory scientific conditions, to say the least. 
It means practicing the philosophy of the psychic while 
preaching a scientific psychology. Specifically, legitimate 
relations of physiological and psychological events are over- 
looked, with the paradoxical result that a proper P.P. or 
biopsychology remains unachieved. To refer, however, to 
the paradoxes of P.P. is not to remain content with discon- 
tent, no matter how divine, but to point out a field of work, 
to open the way to a clarification of issues, to suggest a means 
of incorporating important investigative results into a system 
of constructions promising the advancement of psychology 
as a whole. 


3. Two MeEtuHops or CLARIFYING PHYSIOLOGICAL 
PsyCHOLOGY 


Two modes of procedure are available to carry out this 
clarifying task. The first is historical—namely, tracing out 
the origin and background of P.P. to secure information 
concerning its basic character. The second is analytic, ex- 
amining the work done on the basis of the blueprints used 
and an estimate of the cost and results—in sum, a procedure 
of scientific job analysis. . 


A. The Historical Background of Physiological Psychology 


Those who are not oriented in the history of psychology 
may well be surprised that P.P. should be so confused and 
contradictory a discipline. Those who are so oriented, how- 
ever, understand that a scientist is not only obliged to seek 
facts but also to achieve clear ideas concerning the data 
with which he works. Unless indeed one is cognizant of 
the postulates governing one’s work one is not likely to 
attain proper final constructions. There is hardly any ques- 
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tion that a knowledge of history is essential for the proper 
evaluation of the P.P. field. 

To be conversant with the history of psychology sig- 
nifies three things. First, to be acquainted with the con- 
tinuity of psychological development—in short to know the 
origin and evolution of the ideas and work within particular 
domains—in this instance, P.P. Secondly, it implies an 
appreciation of the cultural background of ideas and experi- 
ments in P.P. and in consequence a competency to criticize 
both. Thirdly, and above all, it means to be alert to the 
reference frame affording a scale for calculating the effect of 
old traditions upon current thinking and assaying the value 
of particular techniques for future developments. 


B. Analysis of Physiological Psychology 


The analysis of P.P. as a clarifying procedure impera- 
tively demands a consideration of what actual events are 
isolated for study and the way the events are scientifically 
treated. In addition to the problems the worker sets himself, 
and the hypotheses and the techniques he employs, we must 
inquire into the assumptions basic to his investigations. Scien- 
tific methodology makes clear that basic postulates constitute 
the bed governing the velocity and direction of the investi- 
gative stream. 

Thanks to the recent rebirth of interest in the science 
of science we are now equipped better than ever before to 
analyze scientific enterprises. Nothing surpasses in impor- 
tance the ability this science gives us to distinguish between 
data and constructions. By taking into account the postu- 
lates which dominate an investigation we can proceed to 
estimate how closely the findings follow from the original 
events. In general, we can determine whether the field of 
work is cultivated on the basis of: (a) events or (b) a set of 
doctrines stemming from a broad cultural or philosophical 
background or from a more restricted source, for example, 
some particular scientific school of thought. 
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II 


THe PHILOSOPHICAL AND SCIENTIFIC BACKGROUNDS OF 
PuHysIOLoOGICAL PsycHOLOGY 


1. PHrLosopHicAL BACKGROUND 


Tue GrowInc PLACE OF THE Bopy IN 
PsYCHOLOGICAL THINKING 


Like all scientific enterprises, P.P. sustains a continuous 
development. Glancing at its origins we see in full view its 
essentially metaphysical background. For our purposes we 
can not go beyond the 17th century, a period we may des- 
ignate as the starting point of our present-day segment of 
the subject. Standing out prominently in this development 
is the growing emphasis of the body as a basis for natural- 
izing the soul or psyche. 


Among the children of science the following folktale has 
long been current: 


Once upon a time the intellectual menage consisted of an in- 
dolent but wisdom-loving Mother and a large brood of Children. 
From her arm-chair position she directed her thoughts far afield 
in speculative meditation upon all things at once. Each child, as 
he grew up, looked askance at the sentimentality of his Mother's 
universal curiosity and instead looked forward to a nimble-fin- 
gered exploration of some particular domain of things. 

The first of the offspring to carry out such a scientific plan 
became interested in the stars. But since star gazing at best al- 
lowed only a distant contact with things he could only improve 
upon his Mother’s behavior by specializing upon the things he ob- 
served and by making numerous calculations. Still he succeeded 
in establishing an independent household, astronomy. 

Not long afterward, another member of the family, learning 
to use the square and compass, built a house of his own which he 
furnished with steelyards, levers, and inclined planes. With this 
apparatus he achieved considerable manipulatory power and 
gained control over objects, the size, weight, and motion of 
which he studied and recorded. In this manner was set up the 
autonomous domicile of physics. 

As a third child grew to youth’s estate he odiously compared | 
the maternal prating about the combination and separation of air, ( 
fire, water, and soil, by the forces of love and hate, with the trans- 
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mutative effects which he himself could induce by means of alkalis 
and acids. So he left the scene of his childhood to acquire skill 
with crucible and alembic. Around his hearth and forge grew up 
the house of chemistry. 

The discontent becoming contagious, and the advantage of 
manual industry demonstrated, there followed a serial loosening 
of the maternal ties, with the resulting erection of biological, 
geological, and finally psychological households. 


Since no tale can be created out of nothing, this one too 
contains a germ of truth. There was a time when the 
distinctions between the sciences were less prominent than 
they now are. Those who rightly consider science as an 
item in the development of civilization understand that this 
fact is a matter of the evolution of man and his culture. 
As work proceeded and formulations multiplied, men spe- 
cialized, but this in no sense denies the continuity existing 
in their thought and work. Though the sciences radiated 
from a philosophical center, they unwittingly carried with 
them the inevitable marks of their early cultural setting, 
and upon frequent occasion even returned for guidance 
and ideational nutriment. So it happens that the sciences 
are not completely severed from philosophy, nor even from 
the folklore conventionally believed to have preceded meta- 
physics. For this reason the broader the scientist’s horizon, 
the more versatile he is, the less is he interested in denying 
his intellectual ancestry. Thus as we shall notice, it is not 
at all true that the early workers in P.P. (Helmholtz, Spen- 
cer, Lotze, Fechner, Wundt, Avenarus, Mach, and others) 
failed to acknowledge their intellectual heritage. 

Furthermore, the expansion of science in the 20th century, 
bringing to a high degree of development the interrelation- 
ships between scientists, as indicated by the hyphenated 
disciplines such as physical-chemistry, biophysics, biochem- 
istry, astrophysics, mathematical-physics, etc., indeed sug- 
gests a renewed recognition of the interrelatedness of events 
which scientists have sometimes been prone to forget. Nor 
can we safely ignore that in the guise of logic, philosophy 
of a sort has come to play a part in the various specialized 
scientific domains. 














362 J. R. Kantor 


For some decades now, probability logic has been incor- 
porated in the work of astronomers and physicists. For 
that matter, in some statistical form logic is not unwelcome in 
every investigative domain. Also as operational and rela- 
tivistic principles, logical and other philosophical ideas have 
been brought back, or, perhaps better said, discovered, in 
sciences most solidly established and independent. Today, 
any scientist who takes seriously the necessity to indicate 
his postulational background is forced to analyze the basis 
of his investigation. Of course, there are all sorts of philoso- 
phies, and not excluded from the list is that discipline which 
interrelates the sciences and brings to bear a critical check 
of one upon the other. Unfortunately the philosophy firmly 
intrenched in psychology is not of this type. Small wonder, 
then, that psychologists want to deny their philosophical 
connections, since it is undeniable that the kind of philosophy 
they still harbor is none too palatable. Certainly P.P. is 
dominated by a philosophy which ought to be superseded. 

The history of P.P. conclusively shows that it is founded 
solidly in dualistic metaphysics; that is to say, it reflects 
the thinking which bisects the world into two utterly differ- 
ent kinds of existence. With respect to specific psychological 
issues, conventional P.P. centers around a mind-body prob- 
lem. While in no sense founded upon any existing or 
observed natural event, this kind of issue continues to dom- 
inate P.P. As long as this lasts it remains true that P.P. 
transmutes an essentially theological construction into cur- 
rent scientific formulations. 

Among historical writers it is the custom to single out 
Descartes as the first of the moderns. Possibly a more dis 
criminatory estimate, one which takes account of cultural 
continuity, more properly sees in him a Scholastic machinist. 
It was no mean achievement to become alive to the possi- 
bilities afforded by the developing machine technology for 
improving medieval philosophy and transforming science. 
Yet it would be a serious error to ignore the fact that 
Descartes symbolizes the work of many men in correlating 
the developing use of machinery with persisting medieval 
doctrines. Though Descartes marched in the vanguard of 
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Rennaissance science he was still essentially a Scholastic 
Rationalist. Like so many thinkers of his time he weaves 
his way between the lines laid out by his cultural forerun- 
ners and the new paths formed by the technological evo- 
lution of the time in which he lived.! 

As a background for our consideration of the expanding 
place which Descartes accorded the body in psychological 
science we must consider his development of analytic geom- 
etry as a powerful tool for mechanical calculation, and his 
attempt to explain planetary motion by the principle of 
vortex mechanics. The same sort of adaptation of mechan- 
ical or machine principles to psychological events gave him 
a prominent position among those who attempted to bring 
psychology into the domain of the sciences. This fact can 
be no better realized than by considering Huxley's extrava- 
gant praise of him as a great and original physiologist who 
did for the physiology of motion and sensation what Harvey 
did for the circulation of the blood (14). 

It is an excellent example of the continuity of thinking 
in P.P. that Huxley so highly exalted the automaton theory 
of Descartes. For, Huxley in the 19th century still con 
tinued the emphasis on body which Descartes had taken 
over from the medievalists. The latter taught that man’s 
soul is closely related to the body, while the infrahuman 
animals possessing no soul were sheer automata. This view 
was especially emphasized by Descartes, who in his time 
found a technological advance which not only favored the 
machine operation of animals but also of humans. 

The soul, then, as the unextended and really unknowable 
feature of the cosmic scheme could be grasped only by 
observation of the body through which it exerted its influ- 
ence on other mechanical things. It is no mistake to regard 
this doctrine as a cultural trend which continues to our day. 
The soul which Descartes connected with the body was 
interpreted by Huxley first as psychoses or consciousness, 
and later reinterpreted as sensations, sensory processes, and 
other mental functions of present-day P.P. And so it is of 


*Cf. the argument concerning the competition and coordination of 
method and metaphysics(24). 
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interest to observe Huxley's attempt to show that the fol- 
lowing five propositions, which he regards as “the founda- 
tion and essense of the modern physiology of the nervous 
system,” are fully expressed and illustrated in such works 
of Descartes as the Principles of Philosophy and the Passions 
of the Soul. 


I. The brain is the organ of sensation, thought, and emotion; that 
is to say, some change in the condition of the matter of this organ 
is the invariable antecedent of the state of consciousness to which 
each of these terms is applied. 


II. The movements of animals are due to the change of form of mus- 
cles, which shorten and become thicker; and this change of form 
in a muscle arises from a motion of the substance contained within 
the nerves which go to the muscle. 


III. The sensations of animals are due to a motion of the substance of 
the nerves which connect the sensory organs with the brain. 


IV. The motion of the matter of a sensory nerve may be transmitted 
through the brain to motor nerves, and thereby give rise to con- 
traction of the muscles to which these motor nerves are distrib- 
uted; and this reflection of motion from a sensory into a motor 
nerve may take place without volition, or even contrary to it. 


V. The motion of any given portion of the matter of the brain ex- 
cited by the motion of a sensory nerve, leaves behind a readiness 
to be moved in the same way, in that part. Anything which re- 
suscitates the motion gives rise to the appropriate feeling. This 
is the physical mechanism of memory. (14, pp. 194-197.) 


As historians of philosophy well know, the asserted con- 
nection of mind and body so satisfying to Huxley was not 
altogether pleasing to Descartes himself. In his time mind 
was soul, an absolutely unextended substance which in no 
wise could be encompassed by spatial coordinates. A physi- 
ologist of the 19th century, however, with his increasing 
knowledge of the organism might not be bothered by the 
idea that mind is simply an epiphenomenon hovering over 
the activities of the brain. But in the 17th century the 
problem was still acute and later challenged Descartes’ suc- 
cessors. Thus Leibniz invented his doctrine of parallelism 
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which he supported by the analogy of the two clocks. Fol- 
lowed Spinoza with his double-aspect view that there really 
were not two substances but only one which appeared under 
two guises. In some form or other psychologists have main- 
tuined these constructions, though they have refused to 
acknowledge both their origin or significance. Here it is 
interesting to note that Bain, one of the earliest physiological 
psychologists, declares that Aristotle’s idea of the insepar- 
ability of form and matter was not logically required (2, pp. 
152-3). Bain asserts that though in reality there is a close 
alliance between soul and body there would not be any 
self-contradiction in supposing them separate. 

ae for anything we can see, the body might have its bodily 


functions without the soul, and the soul might have its psychical 
functions in some other connection than our present bodies (2, 


p. 53). 


2. Screntiric BACKGROUND 


The Nervous System as a Basis for Establishing 
Psychology as a Science 


Following upon the general interrelation of the psychic 
with the body there arose in the history of psychology a 
series of specialized formulations of the connection between 
psychic phenomena and physiological processes. Naturally 
these formulations appear pari passu with an expansion of 
knowledge concerning physiological processes and especially 
the operation of the nervous system. After biologists learned 
about the anatomical differentiation of the brain they veered 
from the general correlation of mind with brain to the 
special localization of functions in the several parts. Then 
came the attempt to describe special mechanisms (drainage 
paths, traces, etc.), to account for particular acts such as 
learning, remembering, and willing. 

In brief, to be oriented in the history of P.P. is to 
understand that just as the early physiological psychologists 
deliberately performed experiments to support their meta- 
physics, so now new generations of psychologists continue 
their labors in the identical philosophical framework, albeit 
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with the probable disadvantage of being unaware of the 
psychophysical dualism involved. 

Not to be overlooked, of course, are the specific variations 
in P.P. doctrine reflecting detailed differences in meta- 
physical speculation. For example, writers who incline to- 
ward a unified mind bring forth a different construction 
from those who lean toward an atomic view. The impor- 
tant point is that whatever particular kind of metaphysics 
influenced the early writers they did not fail to understand 
and acknowledge this influence, and so should we. Since 
the British and Continental writers varied their P.P. formu- 
lations somewhat, it is convenient to treat them separately. 
We shall not, however, ignore the crossing over of ideas 
from the one center of thought to the other. 


Ill 


Tue BritisH TRADITIONS OF PHysICAL INVESTIGATION 
AND BIOLOGICAL EvoLUTION OF MIND 


Modern psychological historiography involves an exposi- 
tory choice. On one side writers may delineate the changes 
of opinion concerning the nature of the soul or mind without 
stressing its connection with the body. This procedure con- 
stitutes a recount of the changing preoccupation of post- 
Greek writers with spiritual substances or processes. On 
the other side, there is the succession of descriptions of man 
as a psychic being; so that while the same subject is dealt 
with, it is always regarded as an aspect or correlate of 
organisms. Usually the psychic aspect of man is regarded 
as simple wraith-like epiphenomena associated with his 
organic operations. 

Which procedure the writer follows depends upon his 
sensitivity to the practical aspects of culture. For example, 
the historian may or may not be influenced by the existence 
of a technological development in the milieu of the psychol- 
ogists whom he is discussing. If, however, he is influenced 
by the fact that psychologists are inevitably concerned with 
individuals actually immersed in a complex economic, politi- 
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cal, and social world he undoubtedly will not limit himself 
to abstracted psychic entities. 

Psychological historians of necessity must follow the psy- 
chologists of whom they treat. For instance, when writing 
of British psychologists, they can not overlook the former’s 
stress of the mechanical and observable. It is inescapable 
that many British writers were interested in the practical 
aspects of psychology, they were concerned with man and 
his nature as a political or ethical creature. As early as 
Hobbes (1588-1679), then, man was regarded as a body; 
motion not only constituted the basis of its behavior but 
also of the bodies affecting it. In keeping with his time, 
however, Hobbes adopted the medieval inversion of Aris- 
totle and simply employed bodies and motions as the base 
and occasion for the apparitions and fantasies of which 
psychological processes are made to consist. 


Hobbes’ position is excellently set forth in the follow- 
ing four propositions (13, ch. II). 

That the subject wherein colour and image are inherent is not 
the object or thing seen. 

That there is nothing without us (really) which we call an 
image or colour. 

That the said image or colour is but an apparition unto us of 
the motion, agitation, or alteration, which the object worketh in 
the brain, or spirits, or some internal substance of the head. 

That as in vision, so also in conceptions that arise from the 
other senses, the subject of their inherence is not the object but the 
sentient. 


When Hartley (1705-1757) published his Observations 
(9) in 1749 he appeared to be offering a rather elaborate 
exposition of the physiological counterpart of the psychic 
processes. Actually he was simply applying to the brain the 
doctrine of vibrations, which had been established with the 
authority of Newton, as the basis for all authentic natural 
phenomena. So far as psychological descriptions are con- 
cerned, the vibrations were localized in the nervous system. 
This did not imply, on the one hand, that Hartley knew any- 
thing significant about the brain or nervous system, or that, 
on the other, he was building his psychological propositions 
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on anything more solid than the metaphysics and theology 
of his century. 

For Hartley, the immediate instrument of sensation and 
motion was the white medullary substance of the brain, 
spinal marrow, and the nerves proceeding from them. This 
medullary substance, also the instrument by which ideas 
were presented to the mind, operated by forward and back- 
ward motions or tremblings of the medullary particles. Hart- 
ley made plain that the psychic changes only corresponded to 
changes in the medullary substance and were not identical 
with them. 

Physiologically to distinguish the cruder sensations and 
the more subtle ideas, Hartley postulated a difference in 
magnitude of vibrations. Sensations corresponded to small 
vibrations in all the variously located particles of medullary 
substance, though chiefly those of the brain. Ideas by con- 
trast correlated exclusively with the even smaller vibrations 
called miniatures or vibratiuncles in the brain substance. 

Whether or not Hartley is regarded as the originator of 
P.P. (4, II, p. 279) depends upon the value one places upon 
the parallelistic as over against the interactionistic construc- 
tion. Certainly the vibrational principle is merely an his- 
torical stage in the development of an acceptable statement 
of the correspondences between the two ultimately different 
features of traditional psychophysical dualism. Mentalistic 
psychologists may properly celebrate Hartley as a pioneer in 
bringing mental states into contiguity with the nervous sys 
tem. Nevertheless it is essential to recognize his proper 
position in the metaphysical and theological continuity of 
psychological thought. The Hartleian parallelism of asso- 
ciations and vibrations is simply a point on the continuum 
which differentiates between organism and mind, body and 
soul. The first part of his book concludes with the remark: 
“IT would not be in any way interpreted so as to oppose the 
immateriality of the soul.” 

Bain (1818-1903). Writers who regard the linking of 
the organic with the mental as an important step in making 
psychology scientific accord Bain a prominent place in the 
history of P.P. Though in the early fifties of the 19th 
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century’ he was only one of several writers to show the con- 
comitance between the psychic and the physiological he is 
regarded as a prominent British founder of this branch of 
psychology. 

Indeed, the whole history of P.P. is anomalous. For one 
thing, there are so many founders. In each instance, of 
course, we find the encomium bestowed by an admirer of a 
new statement of an ancient doctrine. In the case of Bain, 
it was an attempt to assimilate the developing knowledge of 
his period. This fact is explicit in his statement of intention 
and achievement, which we quote from his Preface to The 
Senses and the Intellect. 


Conceiving that the time has now come when many of the 
striking discoveries of Physiologists relative to the nervous system 
should find a recognized place in the Science of Mind, I have de- 
voted a separate chapter to the Physiology of the Brain and 
Nerves. 


In this sentence we notice two points. First, Bain pre- 
sents material not directly of his own study, in a chapter 
somewhat isolated from the remainder of the exposition. In 
the second place, this chapter out of the way, he says: “We 
now commence the subject of mrp proper” (1, p. 57). 
Obviously the neural and other organic materials can be 
made to play only a very minor part in the body of the work. 
Their explanatory function is admittedly close to nil, though 
as Bain continued to expand his views he increasingly loaded 
the nervous system with psychic functions. 

Bain’s attempt to connect organic factors with the 
psychic is certainly no new enterprise. It must be kept in 
view that the psychic itself was invented for the purpose of 
accounting for the theological nature of man and his destiny. 
Even medieval writers were actually concerned with human 
individuals despite their extreme interest in the soul. 

What is new in Bain, therefore, is bringing into his 
psychological scheme some echo of the evolution of the 
physiological branch of organic studies. The significant ref- 





*Lotze is considered the earliest Continental physiological psychologist 
because he produced his Medicinische Psychologie in 1852. 
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erences to Ludwig, Miller, duBoisReymond, and others in 
his psychological writings attest his sensitivity to the great 
physiological development taking place in the German lab- 
oratories. Recall that the early decades of the 19th century 
stand out as a blossoming period of biological work. It was 
in 1828 when Wohler discovered that from inorganic am- 
monium cyanate NH,OCN, urea Oc <Ni? an organic com- 


pound, could be derived. This was the time, too, when Liebig 
did so much at Giessen to establish biochemistry and the 
chemistry of agriculture. 

It has been asserted (20, II, 511n.) that Bain carried out 
what Thomas Brown called the “physical investigation of the 
mind”, and Johannes Miiller’s idea ““Psychologus nemo nisi 
physiologus.” At any rate, he certainly did as much as 
Wundt to bring mind and body together. The point here 
is that the linking of the two in close connection is simply 
the development of a cultural trend. Certainly no more 
than Bain could Wundt or any of his successors establish 
anything about the psychic. Interesting also is the use each 
made of evolution ideas to bring the organism into psy- 
chology. 

At the basis of Bain’s P.P. is the claim that the brain 
is the principal (1, p. 10) and chief (p. 12) organ of the 
mind. For this proposition he offers the following five 
“proofs.” 

(1) In time of great mental agitation or unusual exertion of 
thought the aching or oppression in the head tells where the seat of 
action is. 


(2) Injury or disease of the brain impairs in some way or other 
the powers of the mind. 


(3) Unusual exertion of the mind results in an increase of nervous 
waste products. This is true especially of phosphates (ammonium and 
magnesium phosphates) since phosphate abounds more in the brain 
than in any other tissue. 


(4) There is an indisputable connection between size of brain and 
the mental energy displayed by the individual man or animal. 


(5) Experiments such as cutting a main trunk nerve or removal 
of hemispheres prove the immediate dependence of sensation, intelli- 
gence or volition on those parts. 
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That such proofs were not conclusive even in Bain’s 
own day of limited biological information, is indicated by 
his reference to the fact that “Cases have been recorded of 
disease of large portions of the brain in both hemispheres 
at once, without apparent loss of function. . .” (1, p. 42), 
and also that a blow on the head could remedy derangement. 
“There are cases on record, where a blow on the head has 
cured Idiocy”. (2, p. 13). Though, unlike some present-day 
writers, Bain seems unsurprised at the slight interference of 
extensive brain injuries, he uses similar arguments to explain 
the fact. All that is required is . . . “to extend still farther 
the supposition of a plurality of nervous tracks for a single 
mental aptitude” (1, p. 46). In many ways this is a better 
dodge than the more recent doctrine of vicarious function. 

Clearly, Bain’s contribution to P.P. amounts to no more 
but to as much as juxtaposing the developing interest in 
biological science with his own interest in mind. As to the 
latter, in the first edition of his treatises mind is simply the 
traditional Associationism of the British School. Later, under 
the influence of Spencer and Darwin, he slants his work in 
an evolutionary direction. As a result, associational proc- 
esses are not confined to ideas or psychic processes exclu- 
sively, but also include the interrelation of unit movements 
to make up various complex actions. 

Nevertheless, for Bain P.P. is above all a matter of estab- 
lishing a mind-body relationship. Not only is this relationship 
for him essentially a philosophical and not a scientific prob- 
lem, but also the solution was metaphysical. This. holds 
despite Bain’s apparent factual emphasis that psychological 
phenomena are not only connected with the nervous system 
but with the body as a whole (1, p. 53). Though the brain 
is the chief organ of mind, the organs of sense and the 
muscular system are also brought into the scheme. But how 
the mind and the body are conjoined is a profound mystery 
for Bain, since once and for all the two belong to different 
orders of existence. Body as matter is extended, whereas 
mind has no extension and cannot be joined in local union 
(2, p. 136). 

Bringing together mind and body is thus not only a 
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metaphysical problem but one requiring a spiritistic solution. 
At this point Bain’s philosophy came to the fore. 


The arguments for the two substances have, we believe, now 
entirely lost their validity; they are no longer compatible with 
ascertained science and clear thinking. The one substance, with 
two sets of properties, two sides, the physical and the mental— 
a double faced .unity—would appear to comply with all the ex- 
igencies of the case. We are to deal with this, as in the language 
of the Athanasian Creed, not confounding the persons nor divid- 
ing the substance (2, p. 196). 


Here is revealed Bain’s basic philosophy in which his 
psychology is irremovably imbedded. Despite the assertions 
to the contrary (21, p. 112; 3, p. 223), Bain was in no 
sense a psychologist starting with actual events called sensing, 
perceiving, emoting, remembering, etc., but a metaphysician 
with an apparent determination to assimilate such events 
with the Berkeleyan form of spiritual philosophy. This point 
is corroborated in his declaration: 


There is no possible knowledge of a world except in reference 
to our minds. Knowledge means a state of mind: the notion of 
material things is a mental fact. We are incapable even of dis- 
cussing the existence of an independent material world; the very 
act is a contradiction. We can speak only of a world presented 
to our own minds (1, p. 375). 


Darwin (1809-1882). Darwin’s connection with psy- 
chology illustrates two fundamental scientific items. First, 
the continuity of the events with which scientists are con- 
cerned, and secondly, the illumination of one science by 
another which this fact affords. We have already pointed 
out that since psychology is concerned with organisms it 
inevitably must take them into account. This was the case 
even with the theological and metaphysical psychology of 
the Patristic and Scholastic period. It was just as inevitable 
then that advances in biological knowledge should not only 
make organisms significant in psychological studies but in a 
genuine way basic to them. Thus the importance of Darwin 
in P.P. must be gauged by the transformations which evolu- 
tionary doctrine has effected in the conception of mind, even 
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though its nonspatial and therefore nonnatural character is 
continued. 

Without distinguishing between Darwin and the_other 
evolutionists who established and fostered Darwinism we 
may list a number of developments that have contributed to 
the enhancement of P.P. 

To begin with, we indicate the important achievement 
of Darwin’s reversal of the Cartesian doctrine of the organ- 
ism as a machine. In that doctrine the psyche constitutes not 
only the source of all motive power but also the locus of 
end or purpose. By Darwin's time the organism becomes 
a natural object organized and operating in interaction with 
a set of environing conditions. Not to be overlooked is the 
emphasis Darwin and other evolutionists placed upon the 
factors of growth and development as conditioned by selec- 
tive components of the environment. Thus is reduced both 
extraneous vital and psychic powers. 

Next and closely related to the former is clearing the 
way to a biological conception of psychological events. In- 
stead of following through the physical and chemical anal- 
ogies of mind as developed by the Mills and others, the 
Darwinian view allows for a more intimate connection of 
the mental and the organic. Still more, stress is placed upon 
the organism in action, even so far in fact as to make the 
mental serve in the adjustment of the organism. 

Within the biological domain the adjustmental view 
fosters the development of ecological along with morpho- 
logical and physiological studies. It is the machine idea which 
stresses form and organization with a secondary consideration 
of operation, whereas the biological conception impels the 
observation of life conditions, of the birth, development, and 
changes of organisms. Anatomical and physiological events 
are now considered as operating within the larger and more 
comprehensive sphere of organismic behavior. 

The emphasis of organisms in interaction with environ- 
ment brings in its train the actional side of mentality. States 
and elements, in short, atomic and substantive constructions, 
give way to processes and functions. While not one iota of 
the characteristics of the psyche is relinquished, there is an 
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enlargement of view which allows for affective and volitional 
actions in addition to the cognitive. It is interesting to note 
here the great influence of Darwinian ideas upon Wundtian 
psychology. Whereas on the side of sensitivity and intellec- 
tual activities Wundt does not go beyond the assertion that 
his chemical elements are processes, his treatment of such 
tepics as affection and volition as well as the complex devel- 
opments of language and social mentality leaves no doubt 
that psychology is concerned with the actions of organisms. 
That Wundt regards these activities as definitely evolved 
demonstrates Darwin's influence upon his thought and work. 

By focussing upon the continuity of human and infra- 
human organisms Darwinism integrates the psychic and the 
organic in a way not possible before. Not only did this result 
in the development of animal psychology, but the lines were 
effaced that formerly separated the instinctive and the ra- 
tional. Immediately innumerable problems of contrast and 
similarity between reflexes and instincts, on the one side, 
and habits and learning, on the other, were brought to the 
surface. Still more, the assumption that the psychic is 
function or guide for the organic lowered the high barrier 
between the two. So much did the organic come to fill the 
house of psychology that primacy could pass to the organic, 
especially to the brain. Forthwith the psychic could be 
reduced to the shadowiness of epiphenomena, and such psy- 
chological activities as learning and habit could at least be 
discussed with a tremendous emphasis of the nervous system. 

How little the psychic was actually dissipated may be 
gathered from the fact that the stress of the organic led 
to a reintroduction of the psychic-unity doctrine into the 
English scene of Association Psychology. As Darwin at- 
tempted to show in his Expression of the Emotions in Man 
and Animals (7), emotional acts were continuous and trans- 
mitted from the lower to the higher forms, even as the lower 
species of animals were transformed into the higher. 

In the wake of Darwinian theory came a flood of ideas 
concerning the innateness and heredity of individual differ- 
ences and likenesses, and thus the mental became an inherent 
possession of organisms descended from particular pro 
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genitors. Native intelligence as well as ingrained instincts 
and reflexes symbolized the viability of the mental, de- 
spite the growing importance and effectiveness of organic 
factors in psychological situations. 

Through the influence of Galton and others the mind 
with its innate powers became a locus of psychic possessions. 
So far as P.P. is concerned the floodgates were loosed for 
speculations concerning neural structures and organizations, 
which gave rise to innate and transmissible psychological 
differences. And so general metaphysical trends influenced 
the maintenance of a fine balance between the increasing 
emergence into psychology of organic and behavioral factors 
and the continuation of psychic conceptions. A tremendous- 
ly important by-product was the contamination of genuinely 
biological knowledge concerning neural action with the in- 
vention of all sorts of neuro-psychic “functions.” 

Spencer (1820-1903). Though Herbert Spencer was 
neither a psychologist nor a physiologist he must be accorded 
a prominent position among the early progenitors of P.P. 
This position he merits because he promoted evolutionary 
principles in psychology and moreover influenced such writ- 
ers as James, the precursor of Functionalism, and Hughlings 
Jackson, who contributed much to the development of P.P. 
doctrine.’ For still other reasons Spencer is important in 
the history of P.P. In the first place, as a syntheticist he 
has helped to bring together biological and psychological 
thinking, and secondly, he was among the first to initiate the 
basic ideological techniques of P.P. 

Symbolizing Spencer’s synthetic viewpoint which lies at 
the core of P.P. development is his famous pronouncement: 
“The life of every organism is a continuous adaptation of 
its inner actions to outer actions” (23, p. 134). This form- 
ula is intended to stress two fundamental principles. On 
the one hand, it sets forth the inseverable interrelationship 
of bodily or organic and mental phenomena, and constitutes 
the basis for the presumed naturalistic view concerning 


*For example, the conception of a hierarchial evolution of functional 
levels in the nervous system. This conception Jackson credits to Spencer 
(16, II, p. 45, 50n., p. 80 et passim). 
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psychic processes, since the formula localizes such processes 
in the organism’s activities. On the other hand, Spencer in- 
tends to stress the interaction of the organism with the en- 
vironment. As he says, “A complete interpretation of the 
inner actions involves recognition of the outer actions.” 
(23, p. 134). James (17, I, p. 6) commended this feature 
of the formula as contributing to the naturalization of mind. 
Spencer specifically contrasts the purely biological study of 
organisms in terms of structures and functions with the 
psychological which is essentially concerned with the en- 
vironment as well. 

As to Spencer’s pioneering in P.P. ideology, there is his 
further emphasis of the difference between psychology and 
biology. On its objective side, that is, as connected nervous 
coordination, psychology is really a part of biology, but in- 
sofar as it is subjective, the science of consciousness, it is 
absolutely independent. Though he believes “. . . that mind 
and nervous action are the subjective and objective faces 
of the same thing” (23, I, p. 140), such that a nervous 
shock is the ultimate unit of consciousness (23, I, p. 151), 
“we remain utterly incapable of seeing, and even of imagin- 
ing, how the two are related” (23, I, p. 140). 

Thus Spencer foreshadows today’s prevailing situation 
in P.P. Despite the persistency with which current writers 
ignore the difficulties in the parallelistic and identity methods 
of making compatible the mental and neural, it is clear that 
they are in the same position as Spencer. 

As an early physiological psychologist. and as a non- 
professional writer Spencer clearly presented his view. 


Suppose it to have become quite clear that a shock in con- 
sciousness and a molecular motion are the subjective and objective 
faces of the same thing we continue utterly incapable of uniting 
the two, so as to conceive that reality of which they are the oppo- 
site faces (23, I, p. 625). 


The poignancy of this passage is emphasized when we 
consider Spencer’s basic idea of the complete unknow- 
ability of psychic phenomena. Precisely here is revealed one 
of the basic techniques of P.P.—namely, since the mental 
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is outside the range of observation one can proceed to 
achieve a semblance of knowledge by stressing the palpable 
facts of organic life. As Spencer demonstrates, however, 
the multiplication and piling up of statements about nervous 
action—which is presumably basic to and isomorphic with 
processes of consciousness—really tell nothing concerning 
the impalpable mental (23, I, p. 48). 


Huxley (1825-1895). Though Huxley is best known 
as a physiologist and as he described himself, the general 
agent for Darwinism, he occupies a large place in the history 
of P.P. Quite as much as Spencer and Darwin he put the 
organism into the forefront of psychological thinking. His 
conception of the psychic as an epiphonomenon was help- 
ful in pointing the way to the basic Mmclusion of nervous 
action and general organic functioning in psychological de- 
scription. Certainly he formulated effectively and trans 
parently the views encountered in the field even today. 
Some no doubt would say that his expository career out- 
weighs his originality, and that even his famous aphorism 
of no psychosis without a neurosis is anticipated by Bain’s 
“no (nerve) currents no mind” (1, p. 53). Still, who can 
deny that he helped to bring psychology and physiology 
together, and placed psychophysiological doctrine in its 
proper metaphysical setting. 

Contrary to the desire of current psychophysiologists 
to tone down the metaphysical foundation of P.P., it is 
to Huxley's great credit that he has stated with extreme 
clarity that P.P. doctrine is simply a focalization of dualistic 
metaphysics. In his usual forceful style he inveighs against 
those who would make metaphysics contraband of intellect. 
Following this line he asserts how curious: 


.... that those who most loudly profess to abstain from such 
commodities, are, all the while, unconscious consumers, on a great 
scale, of one or other of their multitudinous disguises or adultera- 
tions. With mouths full of the particular kind of heavily buttered 
toast which they affect, they inveigh against the eating of plain 
bread (15, p. 291). 


The importance of Huxley for P.P. is that he shows as 
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convincingly as possible the infiltration of Berkeley's phil- 
osophy of sensationism into the sensory physiology depart- 
ment of P.P. 

Since Huxley’s arguments are no different from those 
still current in P.P., they are worth quoting at some length. 


Suppose that I accidentally prick my finger with a pin. I im- 
mediately become aware of a condition of my consciousness—a 
feeling which I term pain. I have no doubt whatever that the 
feeling is in myself alone; and if any one were to say that the 
pain I feel is something which inheres in the needle, as one of the 
qualities of the substance of the needle, we should all laugh at the 
absurdity of the phraseology. In fact, it is utterly impossible to 
conceive pain except as a state of consciousness (15, p. 253 f.). 

So much for pain. Now let us consider an ordinary sensation. 
Let the point of the pin be gently rested upon the skin, and I 
become aware of a feeling, or condition of consciousness, quite 
different from the former—the sensation of what I can “touch.” 
Nevertheless this touch is plainly just as much in myself as the 
pain was. I cannot for a moment conceive this something which 
I call touch as existing apart from myself, or a being capable of 
the same feelings as myself. And the same reasoning applies to 
all the other simple sensations. A moment’s reflection is sufficient 
to convince one that the smell, and the taste, and the yellowness, 
of which we become aware when an orange is smelt, tasted, and 
seen, are as completely states of our consciousness as is the pain 
which arises if the orange happens to be too sour. Nor is it less 
clear that every sound is a state of consciousness of him whc hears 
it. If the universe contained only blind and deaf beings, it is im- 
possible for us to imagine but that darkness and silenee should 
reign everywhere (15, p. 254 f.). 


In a similar manner localization, extension, figure, form, 
motion, rest, solidity, and whatever else philosophers call 
primary qualities are equated by Huxley with conscious states 
mediated by the nerves and brain. Referring back to the pain 
which is presumed to be in the finger he says: 


And yet nothing is more certain than that it is not, and cannot 
be, in the spot in which I feel it, nor within a couple of feet of 
that spot. For the skin of the finger is connected by a bundle of 
fine nervous fibres, which run up the whole length of the arm to 
the spinal marrow, which sets them in communication with the 
brain, and we know that the feeling of pain caused by the prick 
of a pin is dependent on the integrity of those fibres. After they 
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have been cut through close to the spinal cord, no pain will be felt, 
whatever injury is done to the finger; and if the ends which remain 
in connection with the cord be pricked, the pain which arises will 
appear to have its seat in the finger just as distinctly as before. 
Nay, if the whole arm be cut off, the pain which arises from prick- 
ing the nerve stump will appear to be seated in the fingers, just as 
if they were still connected with the body. 

It is perfectly obvious, therefore, that the localization of the 
pain at the surface of the body is an act of mind. It is an extradi- 
tion of that consciousness, which has its seat in the brain, to a 
definite point of the body (15, pp. 258-259). 


In this manner Huxley demonstrates that the nerves 
and brain support such metaphysical doctrines as Berkeley 
has so fantastically designed. Knowing the power exerted 
by dualistic ideas upon the physiological psychologists of 
Huxley's time as well as our own, we are not surprised by 
his overlooking that the nerves and brain must be reduced 
to states of consciousness. Of course, no individual is pre- 
sumed to see or know his own brain; so A’s brain becomes 
dissipated in B’s mind by means of his brain, which like- 
wise becomes C’s consciousness through the working of his 
brain which exists only in D’s consciousness ad infinitum. 
Huxley’s master, Berkeley, had God's mind, which didn’t 
need a brain, as the final locus of everything (5, pp. 313ff.). 

Since it is our purpose to show the origin and basis for 
modern P.P. doctrine we might pause to consider some 
of the basic confusions Huxley piles up to rationalize his 
acceptance of the cultural dualistic views. First, he con- 
fuses objects known with objects. Next he confounds acts 
of knowing with objects known. Then he identifies objects 
with acts of knowing. It is a sheer gratuity to make know- 
ing or acts of discrimination into psychic processes re- 
quiring the intermediation of the brain. Berkeley did all 
this without prating about the brain. Perhaps in his time 
it could not be expected that he would differentiate between 
behavior or reaction to things, or discrimination, on the one 
hand, and knowing, on the other. To go further and 
expect Huxley to see that knowledge itself is a type of 
interaction with things is to upset the order of history. With 
Huxley as an example it should not today, however, be 
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difficult to see that the fact that organisms comprise brains 
and nerves provides no support for the fundamental dualism 
of P.P. 


IV 
The Continental Tradition of Laboratory Physiology 


P.P. on the European continent may be traced back to 
the problem whether psychology can be a science. That 
this should be a problem at all, of course, is a fact of cultural 
history. From our present point of vantage we may find 
it anachronistic to question whether we can observe the 
events in which organisms interact with stimulus objects, 
and construct laws concerning such actions. Considering 
that the engendering period of P.P. was so heavily dominated 
by Renaissance dualism the question was naturally a poig- 
nant one. That an affirmative answer was finally given 
demonstrates that upon occasion scientific thinking gets 
detached from the intellectual traditions to which it is power- 
fully geared. 

As is well known, Kant declared that it was impossible 
for psychology to be a science for two reasons. First, as a 
link in the chain of modern thinkers who followed Descartes 
he placed psychological happenings in the domain of the 
inextensible. Accordingly he believed that mathematics was 
inapplicable to psychology, which had only a temporal 
dimension. In the second place, Kant argued that psychology 
could not be experimental because psychic states could not 
be controlled and altered at will or even remain constant 
under observation. 

Such basic beliefs did not radically change during the 
evolution of physiological psychology. If Herbart rejected 
Kant’s antimathematical idea it was only by asserting that 
psychological states were intensive as well as durative. For 
the same metaphysical reasons he accepted Kant’s pronounce- 
ment concerning psychic experimentation. Coming to Fech- 
ner and his experiments we know that his driving force 
was not merely metaphysical but religious, as Wundt in- 
forms us. “Das ganze Interesse Fechners gehort eben nicht 
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der Psychologie als solcher an, sondern diese ist fiir ihn nur 
ein ayaa: der Natur-und Religionphilosophie” (30, 
p. 84). 

Nor do these metaphysical ideas lose ground when Lotze 
and Wundt bring to fruition the conception of P.P. Fech- 
ner’s inner psychophysics, the establishment of a definite 
relationship between the psychological and the organo 
physical, continues unabated to this very moment. What 
is changed are merely the details of the psychophysical 
relationship both as ontological and methodological (really 
epistemological) doctrine. The body or the organic remains 
the seat of the soul or consciousness, whatever terms are 
used. The formulae that the nervous system constitutes the 
mechanism of psychology, that it mediates psychological 
processes or that organic functions simply parallel psycho- 
logical actions are completely equivalent. 

To remind us of the specific variations within this con- 
tinuity of ideas we examine briefly some of the early Con- 
tinental progenitors of P.P. 


Lotze (1817-1881). Probably the most constructive 
contribution of Lotze to the development of P.P. was his 
attempt to interrelate the soul to the body or to provide a 
physiology of the soul. No one in the history of psychology 
believed more intensively in the immutability and inextensi- 
bility of mind. Actually, Lotze was an archmetaphysician 
who insisted upon autonomous theological and value prin- 
ciples as equally basic and real as natural events. But in con 
sonance with the cultural trends of his time he moved in 
the circle of the psychophysical conception of nature. After 
all, he was a physician and a student of E. H. Weber. And 
so he evolved the formula that though an immaterial being 
can have no extension it may have place and be localized. 
(18, p. 82). This he regarded as a valid basis for physiologiz- 
ing the soul. 

The student of psychological history alive to cultural 
development observes that the accumulating facts of human 
activity modify but do not basically change cultural trends. 
Physiology of soul in the 19th century is simply an elabora- 
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tion of the place of the pineal gland in the soul’s affairs, 
as developed by Descartes in the 17th century. Thus the 
pyramiding of facts simply forces those who move in the 
soul’s orbit to impose deeply-ingrained beliefs upon their 
operational findings. As a consequence the investigations of 
organisms result not in constructions derived from the find- 
ings but in constructions which harmonize such findings 
with established theory. Lotze no more than any medieval 
thinker has observed anything answering to a psychic prin- 
ciple. No one in the history of science has been in contact 
with inextensible objects, but the availability of words makes 
discussion possible. 


Helmholtz (1821-1884). Though Helmholtz as pri- 
marily a physicist and physiologist did not write a systematic 
treatise on psychology there is no question about his par- 
ticipation in the development of P.P. Perhaps because he 
did such thorough acoustic and optic work he really offers 
more detailed analyses of psychophysical doctrine than other 
more professional writers on the subject. 

So frank and clear an exposition leaves no doubt as to 
the antecedents of his theories. Proximally, Helmholtz builds 
on Miller, especially his doctrine of specific nerve energies 
which Helmholtz admires excessively’ and elaborates in- 
ordinately. The nerves and brain really produce or create 
sensations which only exist as subjective phenomena (10, 
p. 258). 

Distally this idea is none other than the prevalent meta- 
physical notion concerning the dichotomies between sub- 
jective and objective, and the thing-in-itself as over against 
phenomena which Locke and Kant crystallized. As Miller 
and Helmholtz adopted the idea, the mediator between the 
thing-in-itself, which has no qualities corresponding to the 
internal sensations, is the nervous system. That there is no 
coincidence, for example, between sensation of color and 
qualities of light Helmholtz specifically declares is in line 


1 Going so far as to compare it with the discovery of the law of gravitation 
(12, I, p. 378; II, p. 181). 
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with the thought of Locke and Herbart and completely in 
accord with Kant’s philosophy (10, p. 261). 

The question here is: Has not sensorial physiology in its 
origin and presentday continuation simply translated and 
adapted physiological facts to fit established metaphysical 
theories? As Lange (19, III, p. 202) states: 


The physiology of the Sense-organs is developed or corrected 
Kantianism, and Kant’s system may, as it were, be regarded as a 
programme for modern discoveries in this field. 


This is the view that Helmholtz himself clearly states in 
the Optics. 


Miller’s law of specific energies was a step forward of the 
greatest importance for the whole theory of sense perceptions, 
and it has since become the scientific basis of this theory. In a 
certain sense, it is the empirical fulfilment of Kant’s theoretical 
concept of the nature of human reason (11, II, pp. 19-20.) 


Is it necessary, however, in view of the events (inter- 
actions of organisms with things) to follow the philosophical 
traditions rather than construct new terms and new propo- 
sitions to order the events? 


That Helmholtz is thoroughly suffused with the spiritistic 
traditions of his time is apparent in (1) his general doctrine 
of the phenomenal or nonspatial character of qualities of 
things and (2) his special theory of unconscious inference. 
The former he expounds in the form of the sign or symbol 
character of sense qualites. He says, “The quality of the 
sensation is, so to speak, a symbol for our imagination, a 
sort of earmark of objective quality” (11, II, p. 4). There 
is no identity between the quality of sensation and the 
quality of the object by which it is aroused. The former, 
of course, is created through the mediation of the nerves 
and brain. This is simply the age-old doctrine that sensory 
qualities are not real qualities of things but only signs of 
them in the mind (27, p. 403). 

Helmholtz’s doctrine of unconscious inference similarly 
imports into physiological optics the metaphysical doctrine 
of the ego or transcendental unity of apperception. Follow- 
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ing the Kantian philosophy it is not only necessary to have 
sensations in the mind effected through the operation of 
physical stimulation on the physiological organs, but also to 
organize these sensations into objects and to account for their 
simultaneous variabilities in different individuals and in the 
successive perceivings of the same individual. It is, of course, 
gratuitous for Helmholtz to regard unconscious inferences 
as the basis for such events as illusory reactions, color-con- 
trast effects, and the constancy of reaction. 

The student of psychological history can scarcely miss 
the point that Helmholtz’s physiological and psychological 
contributions constitute primarily the translation of Kantian 
philosophy into physiological terms. Since obviously the 
assiduous investigation of anatomy and physiology can not 
transform philosophy into science, what is actually happening 
is that anatomy and physiology are being assimilated to 
metaphysics. 

How can such a situation prevail? How can physiological 
and experimental psychology be metaphysical? The answer 
is, of course, that a great gap exists between the dominant 
cultural views of scientists and what they actually do in 
the laboratory and field. Scientists as well as politicians 
construct documents which do not fit or parallel their per- 
formances. Psychology is not unique in building a scientific 
edifice in the pattern of metaphysics. Nordenskiold (22, 
p. 383) offers a vivid picture of Johannes Miller who 
regarded himself as rejecting the experimental method for 
physiology and studying the subject from the standpoint of 
the Schellingian idea of life, and yet he became the father 
of experimental physiology. 

The lack of coordination between the cultural frame- 
work and what actually is done within it forces the implica- 
tion that whatever may be the power of tradition to distort 
our knowledge of events, the possibility always remains 
of separating the events from the cultural background. 
Whatever may have been the circumstances of Helmholtz’s 
time it is plain today that different constructions are now 
available. 
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Wundt (1832-1920). The career and works of Wundt 
illuminate perfectly the origin and background of P.P. In 
the first place, Wundt is justly accorded full credit for 
really establishing the subject. His training as a physician, 
his entering scientific work as a physiologist, his instituting 
and directing a psychological laboratory, as well as his 
production of standard treatises, not only comprehensive 
in exposition but also of tremendous influence in psycho- 
logical development, certainly place him in the forefront 
of P.P. In addition, as an energetic and versatile writer 
Wundt produced many philosophical treatises; thus unlike 
those who draw their fill of doctrine from the unseen depths 
of philosophic culture he clearly faced the metaphysical 
issues which bear upon P.P. problems. For this reason 
Wundt and his works constitute excellent materials for the 
effective study of the interrelationship between psychological 
doctrines and their philosophical background. 

It is of no small significance, of course, that Wundt- 
regarded his philosophy as different from that of the pre- 
vailing mode. His, he insisted, was scientific philosophy, a 
system established on the basis of the special sciences. He 
defines philosophy: 

. als die allgemeine Wissenschaft, welche die durch die 


Einzelwissenschaften vermittelten allgemeinen Erkenntnisse zu 
einem wider-spruchslosen System zu vereinigen hat (33, I, p. 9). 


It is this kind of philosophy which, even when meta- 
physics loses caste, is inevitably pursued by scientists as an 
expression of the ineradicable impulse of human under- 
standing toward speculation and unification (31, pp. 110, 
119). It is this kind of philosophy which is inescapable even 
for such professed antimetaphysicians as Haeckel, Ostwald, 
and Mach (31, pp. 119-128). 

Wundt believes that whether one advances toward or 
retreats from philosophy, depends not only upon the espousal 
of a proper metaphysics but also upon how the moves 
are made. Philosophy must be attained as he himself attained 
it, through the avenue of the special sciences (33, I, p. xi). 
He scores those who begin with some prevailing form of 
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metaphysics and then make excursions into some domain 
of natural science, or even start with some special science 
and then seek intellectual support in a ready-to-hand philo- 
sophical system (33, pp. xi-xii). Though he always took 
care that psychology assume and maintain its independent 
position as an empirical science outside philosophy, he was 
no less concerned that it should make its contribution to 
philosophy. 

We cannot underestimate the value of studying Wundt 
when we are interested in the origin and development of 
P.P. Not only has he given us elaborate documentation 
concerning his own encyclopedic learning, but also he was 
sun-clear in his thinking and writing about the basic roots 
of the subject and its concomitant development with the 
other sciences. One of the fundamental lessons he teaches 
us is that P.P. is securely set in a cultural matrix, which is 
at the same time philosophical and scientific. As he him- 
self tells us, his philosophical system was formulated in 1866 
and the results partially laid down in his Grundziigen der 
Physiologischen Psychologie and in his various works on 
Logic and Ethics (33, p. viii). As indicated above, Wundt 
claims to have reached philosophy through the special 
sciences, since in 1866 he had been for ten years Dozent in 
Physiology, though turning more and more toward psy- 
chology. But it is not to be gainsaid that in his time these 
special sciences were certainly related to general philosophy. 

Here we must be reminded that Wundt’s Beitrage pub- 
lished in 1858 and 1862 articulate basically with the work 
of Weber, Miller, Lotze, and others—work that is definitely 
grounded in the Naturphilosophie and its background of 
general German idealism. Note too that the occupation with 
science, laboratories, and experimentation is a definite part 
of the German intellectual culture of the time. It was only 
in 1863 that the private physics laboratory of Magnus 
evolved into the physical laboratory of the University of 
Berlin (6, p. 393). This is likewise the period of Miiller’s 
experimental laboratory and the development of Liebig’s 
work. The psychologist will also take note of the great 
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upsurge of scientific claims in psychology, so many treatises 
of which carried in their titles the name Natural Science’. 

The focal point here, of course, is the idea of experience. 
It is important to take account of the empirical movement 
in philosophy which emphasized experience as the basis for 
science, and consequently as a precipitation of the scientific 
solute from the general philosophical solvent. For psychology 
the salient issue is whether experience is to be regarded as 
a series of actual events uncontaminated with spiritual con- 
structions or whether it is of a piece with them. As we 
shall see, Wundt’s emphasis of science, objective fact, and 
experimentation did not save him from the deeply-rooted 
cultural tradition which transforms into spiritual construc- 
tions the actual events with which scientists begin. 

As far as Wundt’s P.P. was concerned it is true that as 
a child of his time he attempted, like so many other writers, 
to bring psychology down to a natural basis. This meant 
for psychology an emphasis of the organic, the stress of 
physiology, especially the nervous system. Thus, as mental 
elements or processes, sensations directly and feelings in- 
directly have to be stimulated by or correlated with brain 
processes whether or not other stimulations are involved. 

As is well known, nevertheless, in all the chapters of his 
Grundziige (29) and other writings which deal with the 
nervous system Wundt simply inserts in the text unrelated 
materials borrowed from anatomists and physiologists. Did 
he, however, give us any essential and verifiable propositions 
concerning the physiology of mind? It is a matter of record 
that once he delivered himself of his assertions of the scien- 
tific character of psychology and the connection of the 
mental processes with the nervous system, he then went on 
to discuss the mental processes in complete independence of 
any physiological foundation. His actual psychology was 
much more closely connected with the physical and chemi- 
cal analogies of British thought® than even the developing 


* For example, Herbart, Psychologie als Wissenschaft; (1824-25); Benecke, 
Lehrbuch der Psychologie als Naturwissenschaft (1833); Drobisch, Empirische 
Psychologie nach Naturwissenschaflichte Methode (1842). 


* For example, James and John Stuart Mill. 
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biological, especially evolutional, ideas permitted. In his 
Grundziige (29) as well as in his Grundriss (28) he com- 
pounded and recompounded mental states, or processes as he 
preferred to call them, from simpler atomic and molecular 
elements. 

Physiological elements Wundt repeatedly declared are 
supplementary aids to psychology. Physiological facts being 
of a different order belong to physiology alone and not to 
psychology. Experimental psychology is called physiological 
psychology simply because experimentation in psychology 
was introduced on the pattern of experimentation in the 
physiology of the sense organs and the nervous system 
(32, p. 27). Although the brain appears as the immediate 
organ of consciousness (32, p. 229), the physiological proc- 
esses are only correlates and parallels of psychic processes. 
The principle of parallelism of changes in sensation and in 
physiological stimulation, as well as the general principle 
of psychophysical parallelism, allows for no explanation of 
psychical processes by physiological ones. “There is only 
one kind of causal explanation in psychology, and that is 
the derivation of more complex physical processes from 
simpler ones” (32, p. 27). 

Despite Wundt’s protestations that he began with 
natural science and then turned to metaphysics, and his 
expressed objections to the criticisms of those who accused 
him of drawing his psychology out of metaphysics (33, I, 
p. 11) he was thoroughly and consistently a spiritualistic 
monist. He reiterated that everything begins in experience 
and that there is only one homogenous experience. The 
motive here is to avoid all school traditions. His view is un- 
compromising empiricism; his intention is to avoid idealisms 
and materialisms and in general all poetic metaphysics as 
practiced by theologians who constructed a cosmic scheme 
founded upon aesthetic or ethic predilections. Equally op- 
posed he was to dialectic metaphysics which categorically 
creates a cosmos, and to critical metaphysics which fits ulti- 
mate categories to contents of experience. For Wundt 
experience was all in all. It was in this sense that he regarded 
psychology as the special science basic to metaphysics. 
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But the critical student of Wundt asks: What is this 
experience? There is no doubt that he intended to regard 
experience as the materials of observation, the raw data-with 
which the sciences begin. For this reason he made knowledge 
and knowledge processes basic to his philosophy. Yet he rose 
no higher than the level of his culture. In offering the govern- 
ing principles of his psychological position he gives a very 
clear and decisive statement of what must be denominated 
spiritual monism. Psychological experience, he declares, is 
immediate experience in its totality. Out of this immediate 
experience the natural sciences construct conceptions; thus 
the natural sciences are concerned with mediate experience. 
The psychologist, on the other hand, does not deal with 
objective mediate concepts but with immediate experience 
in itself, as the materials of direct percept. What can be 
meant by immediate experience in its totality? Certainly this 
is nothing more than a metaphysical reduction of the uni- 
verse to psychic or spiritual substance. That subjective and 
objective can be differentiated from this immediate total ex- 
perience is a view thoroughly metaphysical in a sense that 
Wundt condemned upon many occasions. 

Indeed, such immediate experience, which comprises 
not only sensations (colors, sounds, etc.,) but also feelings 
and volitions, is very remote from the actual materials with 
which the psychologist works. Certainly Wundt was not 
observing experience directly when he regarded his studies 
of color and sound differentiation as introspective. It is 
clear then why he did not make the brain and nervous 
system, to say nothing of the entire organism, the materials 
he worked upon. Paradoxically the founder of P.P. had little 
use for the nervous system, since obviously it could throw 
no light on his sensations, feelings, and other psychic states. 
Doubtless it was Wundt’s knowledge of physiology that 
made him unwilling to connect it more closely with psy- 
chology. It is interesting to compare his view with that of 
duBoisReymond (8). Wundt’s emphasis of the indepen- 
dence of psychology simply carried him over to the realm 
of pure psychics and could not serve to differentiate two 
lines of work, one the study of the organism and its func- 
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tions, and the other the study of the reaction of the organism 
to color and sound objects. 


V 


The Historical Sum and Division of Physiological 
Psychology 


The history of P.P. follows the contour of the general 
development of psychology. This means that there are all 
sorts of ramifications stemming from the various views men- 
tioned at the beginning of this article. To follow through 
these ramifications is simply to trace out variations upon 
the original themes. This history, however, may be divided 
into two portions, using the date 1890 as a convenient time 
coordinate, a date which symbolizes the advance of psy- 
chology from its primary preoccupation with sense materials 
to comprehend animal studies, learning, and the investigation 
of individual differences. 


1. The Sum of Physiological Psychology 


The first period may be summarized by reference to 
Titchener, a student of Wundt, who in a way brought the 
new psychology, in the sense of physiological or experi- 
mental psychology, to its logical conclusion. Titchener, of 
course, accepted Wundt’s main ideas; like his master he 
resorted to the concept of experience as the basis for all 
science, such that all sciences start with the same subject 
matter but differ only in point of view. Matter and mind 
he taught must be fundamentally the same thing (25, p. 6). 
As to the relationship between the nervous system and con- 
sciousness as the subject matter of psychology there is a 
very intimate parallelism. The argument is that psychology 
studies the world or experience as it depends upon man, and 
man is reducible primarily to the brain and the nervous 
system (25, p. 16). 

As one of Titchener’s students explains, Titchener went 
further than Wundt in purifying psychology, in making it 
deal only with qualities, to the exclusion of all meaning 
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and significance (26). It is interesting, therefore, to note 
what Titchener has to say about the place of the brain in 
psychology. To begin with, he follows Wundt in asserting 
a strict parallelism between the brain and consciousness, but 
goes further in declaring that the brain can explain mind. 
This explanation is not causal, but still the nervous system 
constitutes the condition for the formation of ideas. Nervous 
processes, Titchener writes, direct and guide consciousness 
(25, p. 274). Yet he declares: “Reference to the body does 
not add one iota to the data of psychology, to the sum of 
introspections. It does furnish us with an explanatory prin- 
ciple for psychology” (25, p. 40). What a peculiar out- 
come for P.P.! The justification is, of course, that no phys- 
iology can help in elucidating anything about introspec- 
tions, about conscious or psychic qualities. Titchener could 
surely go no further than Wundt, who, when he tried to 
bring the brain and facts of consciousness into relationship, 
could only hint at certain indefinite existing localizations. 
To Wundt’s credit, it must be said, he saw clearly that only 
certain pathological and anatomical observations can be 
employed. For example, “The cortex of the occipital lobe 
is connected with the retina . . .” (32, p. 230). Also on the 
pathological side, injuries to certain parts of the brain are 
correlated with certain deficiencies of action. As Weld 
points out, Titchener stressed the logical connection of men- 
tal and neural processes (26, p. 65). 

For the first part of our history, then, the fundamental 
outcome of transforming psychology into a science by means 
of the organic was that the nervous system became a medium 
or means whereby the psychic factors could be brought into 
juxtaposition with natural processes. Through the nervous 
system nonspatial psychic qualities or existence were pro- 
jected into the spatiotemporal domain. The point to be 
emphasized is that P.P. did not constitute a break in the 
perennial commerce with mental states or qualities, but 
simply served as an anchorage for them. 

This outcome illustrates the viability of cultural trends. 
As has been frequently pointed out, even the materialisms 
of the 18th and 19th centuries simply formulated a scheme 
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of connecting the psychic with the organic. The authors of 
such formulations in no sense appreciated the possibility of 
eliminating altogether such factors from their thinking. They 
simply made them palatable. As it happens, to assume an 
identity between the psychic and the organic is probably 
the most ineffective and intellectually sterile formulation 
possible. It merely leads to the undesirable construction of 
the physical dimensions of consciousness. In many ways 
it is astounding that the constructors of such formulations 
fail to realize that they simply translate the descriptive 
properties of natural things into psychic terms. Especially 
is this amazing, since as this entire historical sketch in- 
dicates, the aim of such formulators is to bring psychology 
into the domain of the natural sciences. 

Clearly, therefore, the development of P.P. reveals not 
only that it is shot through with philosophy, but further 
that it is a form of philosophy. There is no question that the 
basic philosophical tradition of the time had been figured 
and refigured, with the result that whatever events the 
writers were able to muster became patterned as foci of the 
great dualistic tradition which for twenty centuries has 
dominated the thinking concerning psychological happen- 
ings. To a great extent, writings on P.P. constitute argu- 
ments. It is not to be denied that the writers built upon 
certain observations, but the description of these observa- 
tions and their interpretation were wrought philosophically, 
not scientifically. 

As we have seen, it was the early physiologists, especially 
Miiller, the founder of modern sense physiology, who simply 
translated Kantian epistemology into the science of sensation. 
This whole development is much clearer in the case of 
Helmholtz who worked at a time when physiological mate- 
rials became more copiously available. It is impossible to miss 
the very close parallels between the essential philosophy of 
Kant and the psychophysiology of Miiller, Helmholtz, 
Wundt, and all their followers. 

Prominent in this translation process is the production 
of sensations through the operation of the sense organs and 
brain. These physiological operations are performed upon 
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the unknown things in themselves which become translated 
into physical energies or stimulus conditions. The organi- 
zation of the basic sensation and image elements into objects 
is effected in part by principles of mental association and 
in part by a lingering transcendental unity of soul through 
various modes of apperception invented by Leibniz, Herbart, 
and Wundt. A unique form of this principle is unconscious 
inference. Today this scheme of construction lies at the 
core of sensory physiology. 


2. The Division of Physiological Psychology 


The newer development of P.P. begins with the occupa- 
tion of psychologists with animal work and learning. This 
is indeed a sharp turning point in psychology. Boring (3, 
p. 407) informs us that the word experimental was retained 
by a group organized and fostered by Titchener for the 
meaning that Wundt and his contemporaries had given it. 
“Animal, child, abnormal, and applied psychology, no mat- 
ter how much they experimented, were not called ‘experi- 
mental psychology’ nor are they today” (3, p. 407). Yet, 
as we shall see, the workers in this new trend are the ones 
who have pursued P.P. in a way that constitutes much more 
effective cooperation between physiologists and psycholo- 
gists. Since this newer trend is a contemporary development 
we shall discuss it in the analytic division of this volume. 
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